l-V interval in left bundle-branch block (LBBB) Mean frontal axis was -8°+ 120 in group A, -16°-+-12°in group B, and -28°8°i n group C (NS). The frequent association of LBBB, normal H-V, and ASHD suggested the presence of isolated ischemic disease of the left bundle branch. In contrast, the frequent association of LBBB, prolonged H-V, and absence of ASHD was suggestive of sclerodegenerative bilateral bundle-branch disease. In a patient with LBBB, the occurrence of both first-degree A-V block and a QRS duration of 0.16 sec or greater strongly suggested the likelihood of H-V prolongation. 
publication May 9, 1972. Arteriosclerotic heart disease His bundle electrograms QRS duration lar activation. 1 2 In left bundle-branch block, this interval reflects conduction time in the His bundle and right bundle-branch system. Prolongation of H-V interval in left bundlebranch block reflects delays in the His bundle and/or the right bundle branch and may be indicative of bilateral bundle-branch disease. [2] [3] [4] [5] [6] Previous workers have shown that H-V intervals are frequently prolonged in left bundle-branch block. [7] [8] [9] In the present study, we have confirmed these earlier observations and examined the relationship of H-V interval to a number of clinical and electrocardiographic parameters in patients with left bundlebranch block.
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Patient Selection
Fifty-seven patients with left bundle-branch block (LBBB) were studied. All had been seen in consultation by the cardiology service on either the medical or surgical wards of Cook County Hospital.
The criteria for diagnosis of LBBB were as follows:10 (1) QRS duration of 0.12 sec or greater; (2) the presence of a broad monophasic R wave in lead V6; (3) S-T depression and Twave inversion in V6; (4) absence of Q waves in V6. Patients with S waves in V6 were included, but the presence of this atypical finding was noted.
QRS duration was defined as the longest QRS duration in the standard and augmented limb leads. P-R interval was defined as the longest interval from the onset of the P wave to the onset of the QRS in the standard and augmented limb leads.
Arteriosclerotic heart disease was diagnosed if one or more of the following criteria were present:
(1) history of typical angina pectoris (12 patients); (2) were in group C, with H-V ranging from 63 to 125 msec. Age. Ages in group A ranged from 36 to 88 years (62.3 + 3.9, mean s sE), in group B from 43 to 90 years (66.1 ± 2.9), and group C from 35 to 84 years (61.8 ± 2.2). The age differences in the three groups were not significant.
Sex. There were six males and eight females in group A, 13 males and eight females in group B, and 15 males and seven females in group C. Although females predominated slightly in group A, and males in groups B and C, the differences were not significant.
Hypertension. Hypertension was common in all groups, occurring in seven patients in Incidence group A (50%), 12 patients in grou and 17 patients in group C (77%) (
PR Intervals
Cardiomegaly increased incidence of hypertension in group and/or CHF C was of borderline significance (P < 0.15). Arteriosclerotic Heart Disease. Arteriosclerotic heart disease was diagnosed in eight patients in group A (57%), three patients in group B (14%), and six patients in group C (27%) ( fig. 1 ). Coronary disease was significantly more frequent in group A when contrasted with groups B and C (P < 0.02).
Congestive Heart Failure and/or Cardiomegaly. Heart failure and/or cardiomegaly A B C was common in all groups, occurring in 12 patients in group A (86%), in 17 patients in group B (81%), and in 21 patients in group C (95%) ( fig. 1 ). These differences were not nd/or CHF significant. in group B, and 0.225 ± 0.014 sec in group C. P-R intervals were significantly longer in group C when contrasted with groups A and B (P <0.05). Twenty of the 57 patients with LBBB had P-R intervals greater than 0.20 sec. Three of these were in group A (15%); four were in group B (20%); and 13 were in group C (65%). QRS Duration. Individual values for QRS duration are shown in figure 2. QRS ranged from 0.12 to 0.16 sec in group A, from 0.12 to 0.18 sec in group B, and from 0.14 to 0.20 sec in group C. The mean QRS duration was 0.138 ± 0.004 sec in group A, 0.144 ± 0.004 sec in group B, and 0.157 + 0.003 in group C. QRS durations in group C were significantly increased over groups A and B (P < 0.01).
Twenty-five patients in the total group had QRS durations of 0.16 sec or greater. Of these, only three were in group A (12%); seven were in group B (28%); and 15 were in group C (60%). Eleven patients in the total group had both P-R intervals greater than 0.20 sec and QRS durations of 0.16 sec or greater. Of these, one was in group A, (9%); one was in group B (9%), and nine were in group C (82%).
QRS Axis. Individual values for axis are shown in figure 3 . There was a wide range of QRS Axis QRS axis, ranging from -750 to +750 in group A, from -90°to +90°in group B, and from -750 to +75°in group C. The mean axis was -8°+ 12°in group A, -16°± 120 in group B, and -28°+ 8°in group C. Although the axis was slightly more leftward in group C, the differences were not significant.
S Waves in V6. S waves in V6 were present in five patients in group A (36%), eight patients in group B (38%), and six patients in group C (27%). These differences were not significant.
Electrophysiologic Findings
P-H Intervals. P-H intervals were noted in the three groups to determine whether H-V prolongation correlated with the presence of additional proximal conduction disease. Individual values for P-H are shown in figure 4 . P-H intervals could not be measured in one patient in group A because of atrial flutter at the time of study, and in four patients in group B and one in group C because of atrial fibrillation. P-H ranged from 80 to 175 msec in group A, from 93 to 240 msec in group B, and from 80 to 410 msee in group C. The mean P-H was 131 ± 9 msec in group A, 131 ±9 msec in group B, and 151 ± 14 msec in group C.
Although mean P-H was slightly increased in group C, this was not statistically significant. P-H prolongation (greater than 140 msec) was present in six of 13 patients in group A (46%), in five of 17 patients in group B (29%), and in six of 21 patients in group C (29%). These differences were not significant.
Heart Block. Heart block developed in two of the patients during study, presumably reflecting catheter-induced right bundlebranch block superimposed on preexisting LBBB. Heart block in each case was transient, not necessitating any therapy. It is of note that both patients with catheter-induced heart block were in group C with H-V intervals of 69 and 80 msec, respectively. The number of patients is too small to determine whether patients with LBBB and H-V prolongation are more prone to this complication.
Spontaneous heart block developed in one of the patients approximately 1 9 The present series is in general agreement with these previous studies. Of our 57 patients with LBBB, H-V was within the normal range (less than 50 msec) in 24%, intermediate (50-60 msec) in 37%, and prolonged (greater than 60 msec) in 39%.
We correlated several clinical features with the presence of normal, borderline, and prolonged H-V intervals. The mean age of the patients in the three groups was similar. Although females predominated slightly in the group with normal H-V intervals, and males in the group with long H-V intervals, this difference in sex incidence was not significant. All three groups had a high incidence of cardiomegaly and/or congestive heart failure, this finding being in keeping with the association of left bundle-branch block with organic heart disease.
Of interest was the incidence of both coronary disease and hypertension in the three groups of patients. Arteriosclerotic heart disease was most frequent in the group with normal H-V intervals, while hypertension, although common in all groups, was most frequent in the patients with prolonged H-V intervals. We 
